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EXHIBIT 1 



r 



iU/§75121 




119-PCT1-US 
SEQUENCE LISTING 

<110> ELENA FEINSTEIN et al. 

<120> BONE MORPHOGENETIC PROTEIN (BMP) 2A AND USES THEREOF 

<130> 119/PCT1-US1 

<14 0> Not yet known 

<141> Herewith 

<150> 60/509279 

<151> 2003-10-07 

<160> 67 

<170> Patentln version 3.2 

<210> 1 

<211> 1547 

<212> DNA 

<213> Homo sapiens 

<400> 1 



§0? APR 2806 



aaa as ct tct" 


l^uu^l. i_ y v_» ci 






v_ t_ a l. i_ i_ y 




fin 


tgccccagcg 


gagcctgctt 


cgccatctcc 


gagccccacc 


gcccctccac 


tcctcggcct 


120 


tgcccgacac 


tgagacgctg 


ttcccagcgt 


gaaaagagag 


actgcgcggc 


cggcacccgg 


180 


gagaaggagg 


aggcaaagaa 


aaggaacgga 


cattcggtcc 


ttgcgccagg 


tcctttgacc 


240 


agagtttttc 


catgtggacg 


ctctttcaat 


ggacgtgtcc 


ccgcgtgctt 


cttagacgga 


300 


ctgcggtctc 


ctaaaggtcg 


accatggtgg 


ccgggacccg 


ctgtcttcta 


gcgttgctgc 


360 


ttccccaggt 


cctcctgggc 


ggcgcggctg 


gcctcgttcc 


ggagctgggc 


cgcaggaagt 


420 


tcgcggcggc 


gtcgtcgggc 


cgcccctcat 


cccagccctc 


tgacgaggtc 


ctgagcgagt 


480 


tcgagttgcg 


gctgctcagc 


atgttcggcc 


tgaaacagag 


acccaccccc 


agcagggacg 


540 


ccgtggtgcc 


cccctacatg 


ctagacctgt 


atcgcaggca 


ctcaggtcag 


ccgggctcac 


600 


ccgccccaga 


ccaccggttg 


gagagggcag 


ccagccgagc 


caacactgtg 


cgcagcttcc 


660 


accatgaaga 


atctttggaa 


gaactaccag 


aaacgagtgg 


gaaaacaacc 


cggagattct 


720 


tctttaattt 


aagttctatc 


cccacggagg 


agtttatcac 


ctcagcagag 


cttcaggttt 


780 


tccgagaaca 


gatgcaagat 


gctttaggaa 


acaatagcag 


tttccatcac 


cgaattaata 


840 


tttatgaaat 


cataaaacct 


gcaacagcca 


actcgaaatt 


ccccgtgacc 


agacttttgg 


900 


acaccaggtt 


ggtgaatcag 


aatgcaagca 


ggtgggaaag 


t.tttgatgtc 


acccccgctg 


960 


tgatgcggtg 


gactgcacag 


ggacacgcca 


accatggatt 


cgtggtggaa 


gtggcccact 


1020 


tggaggagaa 


acaaggtgtc 


tccaagagac 


atgttaggat 
Page 


aagcaggtct 
1 


ttgcaccaag 


1080 
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atgaacacag 


ctggtcacag 


ataaggccat 


tgctagtaac 


ttttggccat 


gatggaaaag 


1140 


ggcatcctct 


ccacaaaaga 


gaaaaacgtc 


aagccaaaca 


caaacagcgg 


aaacgcctta 


1200 


agtccagctg 


taagagacac 


cctttgtacg 


tggacttcag 


tgacgtgggg 


tggaatgact 


1260 


ggattgtggc 


tcccccgggg 


tatcacgcct 


tttactgcca 


cggagaatgc 


ccttttcctc 


1320 


tggctgatca 


tctgaactcc 


actaatcatg 


ccattgttca 


gacgttggtc 


aactctgtta 


1380 


actctaagat 


tcctaaggca 


tgctgtgtcc 


cgacagaact 


cagtgctatc 


tcgatgctgt 


1440 


accttgacga 


gaatgaaaag 


gttgtattaa 


agaactatca 


ggacatggtt 


gtggagggtt 


1500 


gtgggtgtcg 


ctagtacagc 


aaaattaaat 


acataaatat 


atatata 




1547 



<210> 2 

<211> 396 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Val Ala Gly Thr Arg Cys Leu Leu Ala Leu Leu Leu Pro Gin Val 
15 10 15 



Leu Leu Gly Gly Ala Ala Gly Leu Val Pro Glu Leu Gly Arg Arg Lys 

20 25 30 

Phe Ala Ala Ala Ser Ser Gly Arg Pro Ser Ser Gin Pro Ser Asp Glu 
35 40 45 



Val Leu Ser Glu Phe Glu Leu Arg Leu Leu Ser Met Phe Gly Leu Lys 
50 55 60 



Gin Arg Pro Thr Pro Ser Arg Asp Ala Val Val Pro Pro Tyr Met Leu 
65 70 75 80 

Asp Leu Tyr Arg Arg His Ser Gly Gin Pro Gly Ser Pro Ala Pro Asp 

85 90 95 

His Arg Leu Glu Arg Ala Ala Ser Arg Ala Asn Thr Val Arg Ser Phe 

100 105 110 

His His Glu Glu Ser Leu Glu Glu Leu Pro Glu Thr Ser Gly Lys Thr 
115 120 125 



Thr Arg Arg Phe Phe Phe Asn Leu Ser Ser lie Pro Thr Glu Glu Phe 
130 135 140 
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lie Thr Ser Ala Glu Leu Gin Val Phe Arg Glu Gin Met Gin Asp Ala 
145 150 155 160 



Leu Gly Asn Asn Ser Ser Phe His His Arg lie Asn lie Tyr Glu lie 

165 170 175 



lie Lys Pro Ala Thr Ala Asn Ser Lys Phe Pro Val Thr Arg Leu Leu 

180 185 190 



Asp Thr Arg Leu Val Asn Gin Asn Ala Ser Arg Trp Glu Ser Phe Asp 
195 200 205 



Val Thr Pro Ala Val Met Arg Trp Thr Ala Gin Gly His Ala Asn His 
210 215 220 



Gly Phe Val Val Glu Val Ala His Leu Glu Glu Lys Gin Gly Val Ser 
225 230 235 240 



Lys Arg His Val Arg lie Ser Arg Ser Leu His Gin Asp Glu His Ser 

245 250 255 



Trp Ser Gin lie Arg Pro Leu Leu Val Thr Phe Gly His Asp Gly Lys 

260 265 270 



Gly His Pro Leu His Lys Arg Glu Lys Arg Gin Ala Lys His Lys Gin 
275 280 " 285 



Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg His Pro Leu Tyr Val Asp 
290 295 ' 300 



Phe Ser Asp Val Gly Trp Asn Asp Trp lie Val Ala Pro Pro Gly Tyr 
305 310 315 320 



His Ala Phe Tyr Cys His Gly Glu Cys Pro Phe Pro Leu Ala Asp His 

325 330 335 



Leu Asn Ser Thr Asn His Ala lie Val Gin Thr Leu Val Asn Ser Val 

340 345 350 



Asn Ser Lys lie Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala 
355 360 ~ 365 



lie Ser Met Leu Tyr Leu Asp Glu Asn Glu Lys Val Val Leu Lys Asn 
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370 



375 
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380 



Tyr Gin Asp Met Val Val Glu Gly Cys Gly Cys Arg 
385 390 395 



<210> 3 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 3 

cactgtgcgc agcttccac 19 



<210> 4 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 5 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gaactatcag gacatggtt 19 

<210> 6 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 7 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gctgtacctt gacgagaat 19 

<210> 8 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 4 

cagatgcaag atgctttag 



19 



<400> 6 

t gacgagaat gaaaaggtt 



19 



<400> 8 

cgacagaact cagtgctat 



19 
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<210> 9 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 9 

ggtcaactct gttaactct 19 

<210> 10 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 11 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 11 

ggggtggaat gactggatt 19 

<210> 12 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 13 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 13 

gcatcctctc cacaaaaga 19 

<210> 14 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 10 

cactaatcat gccattgtt 



19 



<400> 12 

ccacaaaaga gaaaaacgt 



19 



<400> 14 

cttccaccat gaagaatct 



19 



<210> 
<211> 
<212> 



15 
19 
DNA 
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<213> Homo sapiens 



<400> 15 

gcagcttcca ccatgaaga 



19 



<210> 16 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 16 

ctacatgcta gacctgtat 19 



<210> 17 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 18 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 18 

gtaccttgac gagaatgaa 19 

<210> 19 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 20 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 20 

ctatctcgat gctgtacct- 19 

<210> 21 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 17 

gcatgttcgg cctgaaaca 



19 



<400> 19 

cgatgctgta ccttgacga 



19 



<400> 21 

tcagtgctat ctcgatgct 



19 
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<210> 22 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 22 

gaactcagtg ctatctcga 19 

<210> 23 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 24 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 24 

ctctaagatt cctaaggca 19 

<210> 25 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 26 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 26 

ctaaagcatc ttgcatctg 19 



<210> 27 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 23 

agaactcagt gctatctcg 



19 



<400> 25 

gtggaagctg cgcacagtg 



19 



<400> 27 

aaccatgtcc tgatagttc 



19 



<210> 
<211> 
<212> 
<213> 



Homo sapiens 



28 
19 
DNA 
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<400> 28 

aaccttttca ttctcgtca 



19 



<210> 29 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 29 

attctcgtca aggtacagc 19 

<210> 30 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 31 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 31 

agagttaaca gagttgacc 19 

<210> 32 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 33 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 33 

aatccagtca ttccacccc 19 

<210> 34 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 30 

atagcactga gttctgtcg 



19 



<400> 32 

aacaatggca tgattagtg 



19 



<400> 34 

acgtttttct cttttgtgg 



19 
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<210> 35 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 35 

tcttttgtgg agaggatgc 



19 



<210> 36 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 36 

agattcttca tggtggaag 



19 



<210> 37 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 37 

tcttcatggt ggaagctgc 



19 



<210> 38 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 38 
atacaggtct 



agcatgtag 



19 



<210> 39 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 39 
tgtttcaggc 



cgaacatgc 



19 



<210> 40 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 40 

ttcattctcg tcaaggtac 



19 



<210> 41 

<211> 19 

<212> DNA 

<213> Homo sapiens 
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<400> 41 

tcgtcaaggt acagcatcg 



19 



<210> 42 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 42 

aggtacagca tcgagatag 19 

<210> 43 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 44 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 44 

tcgagatagc actgagttc 19 

<210> 45 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<210> 46 

<211> 95 

<212> DNA 

<213> Homo sapiens 

<400> 46 

gttgttttcc cactcgattc tggtagttct tccaaagatt cttcatggtg gaagctgcgc 60 
acagtgttgg ctaggctggc tgccctctcc aaccc 95 



<210> 47 

<211> 64 

<212> DNA 

<213> Homo sapiens 



<400> 43 

agcatcgaga tagcactga 



19 



<400> 45 

cgagatagca ctgagttct 



19 



<400> 47 

agcttttcca aaaagaacta tcaggacatg gtttctcttg aaaaccatgt cctgatagtt 



60 
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f 



cggg 



<210> 48 
<211> 64 
<212> DNA 
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64 



<213> Homo sapiens 
<400> 48 

agcttttcca aaaatgacga gaatgaaaag gtttctcttg aaaacctttt cattctcgtc 60 



aggg 



<210> 49 
<211> 64 
<212> DNA 



64 



<213> Homo sapiens 
<400> 49 

agcttttcca aaaagctgta ccttgacgag aattctcttg aaattctcgt caaggtacag 60 



cggg 



<210> 50 
<211> 64 
<212> DNA 



64 



<213> Homo sapiens 
<400> 50 

agcttttcca aaaacgacag aactcagtgc tattctcttg aaatagcact gagttctgtc 60 



gggg 



<210> 51 
<211> 64 
<212> DNA 



64 



<213> Homo sapiens 
<400> 51 

agcttttcca aaaaggtcaa ctctgttaac tcttctcttg aaagagttaa cagagttgac 60 



cggg 



<210> 52 
<211> 64 
<212> DNA 



64 



<213> Homo sapiens 
<400> 52 

agcttttcca aaaacactaa tcatgccatt gtttctcttg aaaacaatgg catgattagt 60 



gggg 



64 



<210> 53 
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<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 53 

agcttttcca aaaaggggtg gaatgactgg atttctcttg aaaatccagt cattccaccc 60 
cggg 64 



<210> 54 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 54 

agcttttcca aaaaccacaa aagagaaaaa cgttctcttg aaacgttttt ctcttttgtg 60 
gggg 64 



<210> 55 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 55 

agcttttcca aaaagcatcc tctccacaaa agatctcttg aatcttttgt ggagaggatg 60 

cggg 64 



<210> 56 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 56 

agcttttcca aaaacttcca ccatgaagaa tcttctcttg aaagattctt catggtggaa 60 

gggg 64 



<210> 57 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 57 

agcttttcca aaaagcagct tccaccatga agatctcttg aatcttcatg gtggaagctg 60 

cggg 64 



<210> 58 

<211> 64 

<212> DNA 

<213> Homo sapiens 
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<400> 58 

agcttttcca aaaactacat gctagacctg tattctcttg aaatacaggt ctagcatgta 

gggg 

<210> 59 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 59 

agcttttcca aaaagcatgt tcggcctgaa acatctcttg aatgtttcag gccgaacatg 
cggg 

<210> 60 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 60 

agcttttcca aaaagtacct tgacgagaat gaatctcttg aattcattct cgtcaaggta 
cggg 

<210> 61 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 61 

agcttttcca aaaacgatgc tgtaccttga cgatctcttg aatcgtcaag gtacagcatc 

gggg 

<210> 62 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 62 

agcttttcca aaaactatct cgatgctgta ccttctcttg aaaggtacag catcgagata 

gggg 

<210> 63 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 63 

agcttttcca aaaatcagtg ctatctcgat gcttctcttg aaagcatcga gatagcactg 
aggg 
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<210> 64 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 64 

agcttttcca aaaagaactc agtgctatct cgatctcttg aatcgagata gcactgagtt 
cggg 

<210> 65 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 65 

agcttttcca aaaaagaact cagtgctatc tcgtctcttg aacgagatag cactgagttc 

tggg > 

<210> 66 

<211> 64 

<212> DNA 

<213> Homo sapiens 

<400> 66 

agcttttcca aaaactctaa gattcctaag gcatctcttg aatgccttag gaatcttaga 

gggg 

<210> 67 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 67 

tgccttagga atcttagag 
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